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Introduction
There has been a recent surge of interest in the study of existence and properties of absolutely continuous invariant measures (acim) of higher dimensional transformations. Let be a bounded region in Nn and let z) {Pi} TMi=I be a partition of into a finite number of subsets having piecewise C 2 boundaries of finite (n-1)-dimensional measure. Let r:
--be piecewise C 2 on z2 where 'i v[ p. is a C 2 diffeomorphism onto its image and expanding in the sense that there exists c > 1 such that for any 1, 2,..., rn, I I Dr[-I I E < c-1, where D7-1 is the derivative matrix of 7/-1 and II" I I E is the Euclidean matrix norm. Then, under general conditions [1] , it has been shown that r has an acim, which is a generalization of the results proved in [11, 12, 5] and [8] . We are then interested in properties associated with the acim. The properties of interest include" number of ergodic acim [9, 2] , uniqueness [4, 21] , stability [13, 6] [22] proved that the densities of invariant measures for Lasota-Yorke maps of class C M are of class C M-1. It should be noted, however, that these smoothness properties are assumed to hold only piecewise that is, relative to a partition of .
The smoothness of the invariant density in Szewc's result is actually piecewise-smoothness relative to another partition that is obtained from the given one through refinement with all of its forward images. Thus in most cases (with the exception of some simple classes of maps, such as Markov maps) the underlying partition for the piecewise smoothness of the invariant density has (possibly infinitely) many more elements than the original one.
In this paper, we investigate the smoothness of invariant densities of acim in higher dimensions for a subset of Lasota-Yorke maps. We prove that if a transformation is expanding in the sense of the maps considered by Man [16] 
Definitions and Conditions
We denote by ,k, the Lebesgue measure on n. For a n x n x... ]k x fO rt Since f aSkd 1, it follows that B@0) < in[ S(x) < sup Sk(x < B ().
The following lemma was proved in [7] in dimension 1.
where Pi, j,M(D,...,DM) is a polynomial.
Proof: Straightforward proof by induction.
Vi
We now prove that the sequence { I I DM -1Sk(x)II } is uniformly bounded, if " is piecewise CM. This will guarantee that for every 0 < j < M-2, the sequence 
Conclusions
Our results could be improved in two directions. One problem to consider is to establish the smoothness property of invariant densities for Lasota-Yorke maps in higher dimensions. Another problem would be to increase the degree of smoothness from C M-2 to C M-1, (but as noted in the introduction this would in general require a finer partition). In one dimension, this was proved by [22] . Furthermore, ti seems possible to establish the existence of an acim for random maps (see [3] and [14] ) composed of expanding transformations, and to derive smoothness properties of invariant densities based on the technique used in this paper.
